Effect of proteolytic enzymes, storage and reduction on the structure and biological activity of pertussigen, a toxin from Bordetella pertussis.
Pertussigen (Ptx), referred to by many different names, including pertussis toxin, was separated into five polypeptide subunits by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) using a discontinuous Tris-glycine buffer system. Under non-reducing conditions, the apparent molecular weights of the polypeptides (mean 10(-3)) were: S1 (26.3), S2 (24.4), S3 (22.7), S4 (12.2), and S5 (11.3). Under reducing conditions, the apparent molecular weights (mean 10(-3)) were: S1 (28.2), S2 (24.8), S3 (24.3), S4 (12.2) and S5 (13.9). The identity of the individual polypeptide subunits was further confirmed by their unique two-dimensional peptide maps. The polypeptides which showed an apparent increase in molecular weight under reducing conditions were those previously found to contain at least two cysteine residues. Reducing conditions also altered the reactivity of S3 and S2 to polyclonal rabbit antibody in electrophoretic transfer (Western) blot analysis. When Ptx was stored in solution at 4 degrees C, S1 and S5 underwent a gradual decrease in apparent molecular weight, as judged by SDS-PAGE. This decrease occurred in three different buffer systems, and was similar to a decrease in apparent molecular weight of S1 and S5 after treatment with the proteolytic enzymes subtilisin or proteinase K. Neither the changes due to storage nor proteolysis affected the activity of Ptx in regard to hemagglutination, lymphocytosis promotion or histamine sensitization. These changes did, however appear to modify the reactivity of S5 in the Western blot. Both the "endogenous" and enzyme-induced changes in S1 and S5 could be stopped by phenylmethanesulfonyl fluoride. These data suggest that S1 and S5 have exposed determinants in the intact Ptx molecule which are readily cleaved by proteases, but have little bearing on the biological activity of the intact molecule. Resistance to inactivation by proteolytic cleavage may help explain the long duration of Ptx activity within in vivo biological systems.